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TABLE B.I. Correlation Between Benkelman Beam and Dynaflect Deflections

Benkelman
Dynaficct Beam

Test Point Deflection Deflcction
Utility Cut Description Traffic Location (in.) (in.)

UCASPCLIHUC-l H control 0.00043 0.012
I' fromedgc 0.00047 0.017

cut edge. pvmt. 0.00062 0.018
cut edge. cut 0.00071 0.014
center of CUt 0.00058 0.023

UCASP8TH304N-I M control 0.00076 0.034
I' from edge 0.00116 0.037

cutedge.pvmt. 0.00123 0.051
cut edge. cut 0.00141 0.048
center of cut 0.00119 0.037

UCASPSTID04S·1 M control 0.00078 0.028
l' from edge 0.00079 0.029

. cut edge. pvmt 0.00087 0.024
cut edge. cut 0.00116 0.030
center of cut 0.00138 0.035

UCMACBEK3411-1 H control 0.00066 0.030
l' from edge 0.00067 0.027

cut edge. pvmt. 0.00077 0.030
cut edge. cut 0.00076 0.039
cenrcr of cut 0.00097 0.039

UCMACOBS2881-1 M control 0.0010 0.024
l' from edge 0.00118 0.028

cut edge. pvmt. 0.00145 0.042
cut edge. cut 0.00111 0.032
center of cut 0.00136 0.021

UCMACMON3431-1 L control 0.00216 0.111
l' from edge 0.00243 0.130

cut edge. pvmt. 0.00222 0.103
cut edge. cut 0.00214 0.124
center of cut 0.00133 0.033
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TABLE B.!. Correlation Between Benkelman Beam and FWD-9 kip Deflections

Benkelman
FWD Beam

Load Test Point Deflection Deflecuon
Utility Cut Descriotion Traffic Ocios) Location (in.) (in. )

UCASPCL!HUC H 9 cut edge. pvmt. 0.01284 0.018
I' from edge 0.010755 0.017
2' from cdge 0.00807 0.013
4' from edge 0.00678 O.oq. control 0.0093 0.012

UCASPUN859 M 9 cut edge, pvmt. 0.0406704 0.143
l' from edge 0.0353757 0.117
2' from edge 0.0311688 0.091
4' from edge 0.0348873 0.086

control 0.0341991 0.087
UCASP8TID04S M 9 cut edge, pvmt. 0.019815 0.024

I' from edge 0.016428 0.029
2' from edge 0.022065 0.036
4' from edge 0.0187812 0.032

control 0.02775 0.026
UCMACOBS2881 M 9 cutedge,pvmt. 0.02862 0.042

I' from edge 0.02256 0.028
2' from edge 0.019875 0.02S
4' from edge 0.018705 0.025

control 0.02061 0.024
UCMACOBS3044 M 9 cut edge, pvmt. 0.02574 0.049

I' from edge 0.0228 0.051
2' from edge 0.020355 0.046
4' from edge 0.01968 0.045

control 0.02226 0.048
UCMAC1.AF402 M 9 cut edge, pvmt. 0.0334512 0.058

I' from edge 0.0307008 0.062
2' from edge 0.0278784 0.057
4' from edge 0.0275328 0.051

concrol 0.0122112 0.021
UCMACWTF3332 M 9 cut edge, pvmt. 0.0322272 0.033

I' from edge 0.0;08i36 0.037
2' from edge 0.0292896 0.039
4' from edge 0.0327456 0.035

control 0.0290016 0.032
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TABLE B.2. (Contd)

BenKetman
FWD Be,m,

Load Test Point Deflection Deflecuon

Utilirv Cut Descri1)tion Traffic: (kiDS) Location (in.) (in. )

UCASPPRK2324 L 9 cut edge, pvmL 0.0244755 0.077
I' from edge 0.0266955 0.067
2' from edge 0.0252414 0.058
4' from edge 0.0222111 0.06

control 0.0181929 0.054

UCASPFFD30S4 L 9 -=ut edge. pvmL 0.0300587 0.037
I' from edge 0.0353073 0.05
2' from edge 0.0398958 0.046
4' from edge 0.041538 0.044

control 0.0324254 0.047
UCASPROC I005 L 9 cut edge. pvmt. 0.1038128 0.128

I' from edge 0.0875196 0.137
2' from edge 0.0865536 0.14
4' from edge 0.0782299 0.114

control 0.0803229 0.119
UCMACDUN3422 L 9 cut edge, pvmt. 0.086085 0.131

I' from edge 0.09006 0.135
2' from edge 0.089625 0.147
4' from edge 0.08022 0.127

control 0.081135 0.13
UCMACMON343I L 9 cutedge,pvmt 0.092265 0.103

I' from edge 0.10167 0.13
2' from edge 0.094515 0.112
4' from edge 0.08181 0.114

control 0.07392 0.111
UCMACMON3579 L 9 cut edge. pvmL 0.057405 0.055

l' from edge 0.0582 0.071
2' from edge 0.052395 0.064
4' from edge 0.04818 0.072

control 0.055695 0.091
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TABLE B-3. Correlation Between Benkelman Beam and FWD-12 kip Deflections

Benkelman

I
FWD Beam

Load Test Point Detlection Detlecuon
Utilitv Cut Descntltion Traffic (kiDS) LOcation (in.) (tn. )

UCASPCLIHUC H 12 cut edge. pvmt. 0.016875 0.018
I' from edge 0.013995 0.017
2' from edge 0.010635 0.013
4' from edge 0.008985 0.011

control 0.01266 0.012
UCASPLIN859 M 12 cut edge. pvmt. 0.0542457 0.143

I' from edge 0.0474636 0.117
2' from edge 0.0418914 0.091
4' from edge 0.047952 0.086

control 0.0459207 0.087
UCASP8TIi304S M 12 cut edge. pvmt. 0.025065 0.024

I' from edge 0.02751 0.029
2' from edge 0.027885 . 0.036
4' from edge 0.031365 0.032

control 0.034305 0.026
UCMACOBS2881 M 12 cutedge.pvmt. 0.037485 0.042

I' from edge 0.03027 0.028
2' from edge 0.026775 0.025
4' from edge 0.025245 0.025

control 0.028005 0.024
UCMACOBS3044 M 12 cutedge.pvmt. 0.03357 0.049

I' from edge 0.03087 0.051
2' from edge 0.02733 0.046
4' from edge 0.026535 0.045

control 0.03045 0.048
UCMACI.AF402 M 12 cutedge.pvmt. 0.0447264 0.058

I' from edge 0.0411984 0.062
2' from edge 0.0377424 0.057
4' from edge 0.0372672 0.051

control 0.0165456 0.021
UCMAC\V1F3332 M 12 cut edge. pvmt. 0.04284 0.033

I' from edge 0.04068 0.037
2' from edge 0.0385056 0.039
4' from edge 0.042552 0.035

control 0.0383904 0.032
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TABLE B.3. (Contd)

BenKeunan i
FWD Beam I

Load Test Point Deflecuon Deflection

Utilitv Cut DescriDtion Traffic (kios) Location (in.) lin.)

UCASPPRK2324 L 12 cut edge. pvmt. 0.0324897 0.077
I' from edge 0.0348318 0.067
2' from edge 0.0348318 0.058
4' from edge 0.029859 0.06

control 0.0239316 0.054

UCASPFFD30S4 L 12 cut edge, pvmL 0.0384468 0.037
l' from edge 0.0473179 0.05
2' from edge 0.051842 0.046
4' from edge 0.0559153 0.()4.4

control 0.0438403 0.047
UCASPROC1005 L 12 cut edge. pvmt. 0.1337427 0.128

I' from edge 0.1255317 0.137
2' from edge 0.1151633 0.14
4'fromedge 0.1060507 0.114

control 0.1079505 0.119
UCMACDUN3422 L 12 cut edge. pvmL 0.113235 0.131

l' from edge 0.12276 0.135
2' from edge 0.131145 0.147
4' from edge 0.113775 0.127

control 0.11304 0.13
UCMACMON3431 L 12 cut edge. pvmt. 0.12057 0.103

I' from edge 0.128145 0.13
2' from edge 0.121425 0.112
4' from edge 0.110595 0.114

control 0.097515 0.111
UCMACMON3579 L 12 cutedge.pvmt. 0.076185 0.055

I' from edge 0.074955 0.071
2'fromedgc 0.068475 0.064
4' from edge 0.063765 0.072

control 0.072945 0.091
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TABLE B.4. Correlation Between FWD-IS kip and Benkelman Beam Deflections

Benkeim:ln
FWD Beam

Load Test Point Deflection Deflectlon

Utility Cut Traffic: (kiDS) Location (in.) (in. )

UCASPCLlHUC H 15 cut edge. pvmt. 0.02091 O.oI8
I' from edge 0.017115 0.017
2' from edge 0.0132 0.013
4' from edge 0.01131 0.01 I

control 0.01596 0.012
UCASPLIN859 M IS cut edge, pvmt. 0.067821 0.143

I' from edge 0.0597624 0.117
2' from edge 0.0531135 0.091
4' from edge 0.0613941 0.086

control 0.058275 0.087
UCASP8TH304S M IS cut edge, pvmt. 0.03033 0.024

I' from edge 0.032655 0.029
2'fromedge 0.033315 0.036
4' from edge 0.03711 0.032

control 0.04059 0.026
UCMACOBS2881 M 15 cut edge. pvmt. 0.04695 0.042

I' from edge 0.03852 0.028
2' from edge 0.034305 0.025
4'fromedge 0.03228 0.025

control 0.03582 0.024
UCMACOBS3044 M IS cut edge, pvmt. 0.04152 0.049

I' from edge 0.039375 0.051
2' from edge 0.034845 0.046
4' from edge 0.03405 0.045

control 0.039315 0.048
UCMACl.AF402 M IS cut edge. pvmt. 0.OS6Sn6 0.058

I' from edge 0.0518256 0.062
2' from edge 0.0481824 0.057
4' from edge 0.0476064 0.05)

control 0.0210672 0.02)
UCMACVITF3332 M IS cut edge, pvmt. 0.0536976 0.033

)' from edge 0.0507168 0.037
2' from edge 0.0478368 0.039
4' framedge 0.0524736 0.035

control 0.0483696 0.032
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TABLE B.4. (Contd)

Benkeiman
FWD Beam

Load Test Point Deflecuon Deflection

Utility Cut DescnDuon Traffic flciDS) Loeanon (in.) (in. )

UCASPPRK1324 L 15 cut edge, pvmL 0.0411699 0.077
l' from edge 0.0466422 0.067
Z'fromedge 0.0422133 0.058
4' from edge 0.039405 0.06

control 0.030081 0.054

UCASPFFD3054 L 15 cut edge. pvmt 0.048622 0.037
l' from edge 0.0570906 0.05
Z'from edge 0.0644483 0.046
4' from edge 0.0714035 0.044

control 0.0570262 0.047

UCASPROClOOS L IS cutedge,pvmt. 0.1746206 0.128
I' from edge 0.1529661 0.137
2' from edge 0.145544 0.14
4' from edge 0.1330826 0.114

control 0.1367534 0.119
UCMACDUN3422 L IS cut edge, pvmt. 0.142215 0.131

I' from edge 0.139515 0.135
2' from edge 0.143925 0.147
4' from edge 0.147345 0.127

control 0.14532 0.13
UCMACMON3431 L 15 cut edge, pvmt. 0.14685 0.103

I' from edge 0.137685 0.13
2' from edge 0.14508 0.112
4' from edge 0.136395 0.114

control 0.122895 0.11 I
UCMACMON3579 L IS cut edge, pvmL 0.09624 0.055

I' from edge 0.092505 0.071
2' from edge 0.086085 0.064
4' from edge 0.079965 0.072

control 0.09195 0.091
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I

1

BackgrQund

Several manuals have been developed for identification of distresses on pave:=:::ts.
Generally these manuals, for various types of pavements, present ciistresses commcItiy
observed, their severity, extent and method of measurement. Engineers have the optio%:. to
adopt' one of the existing maD l1als for the ciistI'ess survey with moclliica.tions. if necessary.
A survey thus c::a.rried out presentS the condition of pavementS on an cn:nded section of a
higbway at a global leveL But, when the dist:resses are loc:alized, a micro level investigation
would be immjnent. The city engineers are often comonted with this situation because of
the utility cuts, the size of which usually range from 15 sq. it. to 50 sq. it. Since the
infiuenced area. in and around the utility cut is very small ill comparison with the enended
pavement sect:io~ it is obvious that a miao level investigation of the distress mechanism
would be in order. UnfoI"tUnatelYJ the manuals currently available do not make a clear
distinction between the evaluation of extended pavement section and utility cuts. The
research team cuxrently involved in the evaluation of distresses in and around utility cuts,
after a thorough review of the manuals available, realize the need for spec::ific guidelines for
utility cuts. Several new distresses not addressed in those manuals·have been noticed by
the researchers. Also it is believed that only the severity of distress, and not the extent. is
relevant in view of the relatively small area of utility cuts.

This manual is a tint attempt to list the predomjnantly present distresses in utility
cutS. In all, nine types of distresses have been listed. Since these are found to be
independem of the type of pavement. it is suggeSted that the same set of distresses be used
irrespective of the type of pavement. A revision of this manual is anticipated in the future.
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Prepured by: _

LocatIon:-------

Surface Profile

(enter a number)

very poor

o - 20

Cil\ Cincinnali

Date of Survey:

'j'lme of Survey:

poor falr good

21 - 40 41 - 60 61 - 80

------------

exce Ilent
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Distresses
(, by -'Y. • -..nI "v'"
• ·by .............tvt low
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CUl-to-Adjacent Pavement
Drop-off

Potholes

Transverse Cracking
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I
I
I
I

I
I

~lIi(7:ltor Cr3ckin~: Se::es of ime:c::n·...-:ec:ed cracks. chicken wire/alligator :::Jaue::-.

Cause: Repeated ~=-~::lC loading. base course saturation

Sever:t\' Leve!s

~: Fin e . 10 :1 g : : u din a 1
disconnected. unspallec hair line
cracks runnIng parallel to each
other

Moderate
- .-:..-

.~

- --

Moderate: Development of light
alligator cracks into a network of
cracks that may be lightly spalled

High: Cracks severely spalled at
the edges. loosened pieces rock
under traffic
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Ed~e Cr:Jck.in~: P2.:-al:::.:o anc 1.l.1rr:rr: 6 :::ches of the edge

C~:.;~;: Weak base or suograde

SeV~:1r\' Levels

Low: Cracking with no break up or
ravelling

Moderate: Cracking with some
break up or ravelling

High: Considerable break up or
ravellIng along the edge
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J Transverse Cracking: C:-ac~ rlmmrlg across the pavement

~: Shrmkage cue to low rempe:-amre; hardening of asphalt

SeveriN Levels

~: Crack width less than 1/4";
no spalling

Moderate: Crack width 1/4" to
3/4"; moderate spa11ing

Hi~h: Crack width greater than
3/4"; spalled cracks

C-8



Porholes: Bowl shapec ae::JreSSlOn.:

~: Loss of material. poor surfac: ~re, weak Spots In the base or subg:ace. high
seventy alligator cracking

Seve;irv Levels

~: Maximum depth UD to 1"

Moderate: Maximum depth I" to 2"

Hi~h: Maximum depth greater than
..,"
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I

Rutting: Longitudinal suriace depression

Cause: Permanent deformation of pavement layers or subgrade due to traffic load

Severity Levels

~ Mean rut depth up to 1/4"

Moderate: Mean rot depth 1/4" to
3/4"

HW1: Mean rut depth greater than .
3/4"
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Ravellin C7 and Weathedn~: Wearing awa\" of the sutiac: due to loss 0: a.sph:l~: J....':
dislodged aggregate parudes

~: Softening of the surface; oil spillage

Seven!\' Levels

~: Aggregate or binder started
to wear away; surface started to pit

;............ -:,...;~~.:.-..-:- .....

Hi2'h: Aggregate or binder worn
away considerably; surface texture
very rough and severely pined

Moderate: Aggregate or binder
worn away; surface texture
moderately rough and pitted
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~: Settlement of the cut. inadequate compaction. unproper construction, mrenor
material

Cut-ro-~diacent Pavement Drop-OfT: Difference between the utility Col: anc the acj:.:e:::
pave - ~nt near tbe edges

Moderate: Difference in elevation
1/2" to 1"

·:~ra'Ce\
: ...... _- -,._.

Severtf',' Level

~: Difference in elevation up to
1/2"

Hi~h: Difference in elevation
greater than 1"

I
I
I
I
I,
I
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Edae Separation: Utility cut separated from the adjacent pavement secuon

~: Inadequate bond. faulry construe-jon. use of inferior material

Seven!\' Level

~: Gap up to 1/4"

.,
. ...

. ;J .

~~::;;:..
~..-:- -;;r
.." -~f-

Hi~h: Gap greater than 1/2"

Moderate: Gap 1/4" to 1/2"

C-13



Corner Bre:lks: C:-ac:·:::.: corne: 0: siab that UlterSectS the joints less th:m 0" =:0:::
cor:le: on each sId:

.............

C3.use: Hc:avy repeatec loads combmed with poor load transfer and inadequate dramage

Low: Crack well sealed: :10 faulting
or break-up

Hi~h: Badlv broken at the comer
inro two or more pieces: Faulting
of crack or joint greater than l/Z"

Moderate: Slightly broken; faulting
of crack or joint less than 1/'1"
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